Journalism has gradually become 'normalized into social media', and most journalists use social media platforms to publish their work (Bruns, 2018) . YouTube is an influential social media platform, reaching over a billion users worldwide. Its extensive reach attracts professional and amateur video producers who turn to YouTube to inform, entertain and engage global publics. Focusing on YouTube, this study explores the place for journalism within this media ecology. This study uses a mixed-method approach to examine forms of audience engagement to YouTube videos about antimicrobial resistance (AMR), or so called "superbugs", caused by overuse and misuse of antibiotics. The analysis focuses on the most viewed YouTube videos about AMR between 2016 and 2018, and compares engagement themes expressed in comments to journalistic videos with popular science videos. The most viewed videos about AMR on YouTube are professionally produced educational popular science videos. The qualitative analysis of 3,049 comments identifies seven main forms of high-level engagement, including expressions of emotions, blame and calls for action. This study shows that journalism plays an important role on YouTube by generating audience discussions about social and political accountability. Our findings demonstrate that journalism videos were associated with propositions for political, economic and social/lifestyle actions, while popular science videos were associated with medicines, scientific or pseudo-scientific, and medical practice changes.
Journalism has gradually become normalized into social media, and journalists and media companies actively publish and promote their material on social media platforms (Bruns, 2018) . Journalists are active on both Facebook and Twitter, and their journalistic content, such as news and current affairs programs, is also frequently published on YouTube. The aim of this study is to explore the place for journalism within this media ecology. The focus is on journalism on YouTube, examining how journalistic content engages audiences around important societal issues by comparing journalism videos with popular science videos on YouTube.
Audience engagement, demonstrated via shares, likes and comments online, has become a buzzword in the media industry. The economic strain coupled with an uncertain digital media landscape has turned media's focus on audience behaviour and preferences to inform business models for online news (Cherubini & Nielsen, 2016; Ksiazek, Peer, & Zivic, 2015; Mersey, Malthouse, & Calder, 2010; Powers, 2015) . Editors track figures on a story-by-story basis to try to determine what particular elements of journalistic practices, including story selection, content design, writing style and timing of the publication generate greater or less engagement in terms of views.
The blind chase to maximize low-level engagement such as 'views' fuelled by business imperatives may not only result in journalists and editors neglecting the normative functions or institutional values of journalism, but be at its expense (Couldry, 2015; Steel, 2017) . These classic and enduring functions and values of journalism as an institution include its role as disseminator of information of common interest, acting as a watchdog against the powerful, and stimulating and hosting public deliberation on matters of importance (Braun & Gillespie, 2011; Couldry, 2017; Meyer & Carey, 2014; Tenenboim & Cohen, 2015; Wolfgang, 2018) .
Indeed, further to comments used to inform business models in the media industry, online comments platforms have the potential to serve as spaces where audiences/users express attitudes not only towards the specifics of the journalistic content in question, but broader social and political issues, thereby constituting a public sphere which facilitates the expression of opinion and deliberation of important issues (Ben-David & Soffer, 2018; Ksiazek, Peer & Zivic, 2015; McDermott, 2018; Santana, 2015) .
However, the quantity of comments does not convey the nature and quality of audience engagement in the public sphere. Instead of being civil and respectful (Ksiazek et al., 2015; Rowe, 2015; Santana, 2015) , online debates are often uncivil, and sometimes even overtly racists (Richardson & Stanyer, 2011; Santana, 2015) . Measures of low-level engagement such as 'views' also fail to capture how deeply stories affect audiences and the impact the story may have had on their subsequent behavior (Stroud, Steiner, Alibhai, Lang, & Purcell, 2017) . Peters and Broersma (2017) thus argue for a 'bottomup', audience-centric investigation of engagement. This means examining how the audience actually engages with journalistic content independent of any preconceived notions of journalism's normative functions.
This study examines how audiences use comments to express engagement to YouTube videos focused on so called "superbugs", or antimicrobial resistance (AMR). AMR is one of the greatest global challenges in the 21st century, caused by the overuse and misuse of antibiotics in human medicine and food production (World Health Organization, 2015) . YouTube is an influential social media platform, and its extensive reach attracts public health communicators to turn to YouTube to educate and influence global publics. Indeed, the most viewed videos about AMR on YouTube are popular science videos with clear educational purposes, explaining the biological processes involved in the evolution of resis-tant bacteria. In contrast, journalism videos about AMR on YouTube mainly consist of investigative reports clearly engaging with the societal causes and consequences of AMR (Lindgren & Djerf-Pierre, 2017) .
The present study aims to place itself apart from both the fixed normative approaches to engagement and the market-driven approaches directed by news outlets' business imperatives. Using the AMR issue as a case study, we present an audience-centric, bottom-up study of user comments to YouTube videos focused on the following research questions:
• How do audiences express engagement in user comments to YouTube videos about AMR? • Do the expressions of engagement differ between journalism videos and popular science videos?
We examine the various expressions of engagement that emerge in the comments to videos about AMR resistance. Drawing on differences found in audience's responses to journalism and the popular science videos, we discuss the specific role journalism occupies on YouTube.
We begin the study with an overview of the variety of definitions used by scholars for the concept of engagement within relevant literature. This is followed by a section outlining the mixed-methods approach generating results which point to the differences between audience engagement with journalistic content and other genres on YouTube. The result section describes and compares the engagement themes to the journalism videos with the popular science videos. The article closes with a concluding discussion.
Engaging Audiences with Journalism
Despite the term 'engagement' being commonly used in countless studies in journalism research, few attempts to define it concretely. Those that do, define it in numerous ways without universal consensus (Chan-Olmsted & Wolter, 2018; Nelson, 2018) . Nelson (2018) characterizes the concept as 'fraught' (p. 531) and confusing across the news industry, despite its status as a 'media industry buzzword' (Lawrence, Radcliffe, & Schmidt, 2018 , p. 1220 . Many concepts are related and are sometimes used interchangeably, such as participation and interactivity. Some definitions focus on mental states and emotional involvement among individual media users (Chan-Olmsted & Wolter, 2018; Oliphant, 2013) , others encompass broader notions of collective and individual experiences with media (Hill & Steemers, 2017; Mersey et al., 2010) . Swart, Peters and Broersma (2017, p. 186) define engagement as the 'specific ways and means by which people connect [to public life] through news.' The broadest possible definition of audience engagement would be to include all audience responses to media 'beyond the level of attention' (Couldry, Livingstone, & Markham, 2010) . However, in the context of "online en-gagement", which is the focus of this study, one key theme of interaction appears in many definitions. Further unpacked, online engagement as "interactivity" has two main attributes of interaction: first, that between the user and producer, and second, interaction between users (Boczkowski & Mitchelstein, 2012; Ksiazek, Peer, & Lessard, 2016) . Our study encompasses both aspects of interactivity however it is not possible to determine exactly who the viewer is engaging with as we do not examine comment threads. The comments can be directed at the producers, other viewers of the videos or anyone in the vast YouTube audience. Kim, Hou, Han and Himelboim (2016) argue that different levels of cognitive engagement is what separates less from more engagement online. Engagement is conceptualised as a spectrum with lower, or less active engagement at one end, such as viewing or 'liking' content, and higher level and more active engagement such as commenting on content or other comments occurring at the other, with medium level engagement such as 'sharing' falling at various places in-between. When audiences interact with a medium by commenting in a public forum online it is therefore considered to represent a high-level form of engagement. Still, the specific expressions (quality and content) of engagement that are expressed in each comment may vary quite significantly.
In response to the lack of a unitary definition, we opted for a very broad perspective when looking for expressions of audience engagement online. This includes both measures of low-level engagements such as views and likes and a close examination of high-level forms of engagement demonstrated by comments expressing how audiences feel, think and act in response to having viewed a video about AMR on YouTube.
Journalism on YouTube
This study of the role of journalism is located on one of the most wide-reaching social media platforms, YouTube, an influential and transnational video-sharing platform. YouTube is the second largest search engine in the world, with over 80 percent of users located outside the US. Every day, one billion hours of YouTube video content is watched (Aslam, 2018) . It has been described by various sources as a platform, an archive, a library, a medium, a laboratory, a modern-day bard, a storyteller for the digital age, and a source of modern-day mythology (Kavoori, 2015) . Burgess and Green describe YouTube as an 'almost incomprehensibly large and highly diverse archive of video content ' (2018, p. 14) . They define YouTube as mainstream media which has helped redefine what "professional media" looks like-a platform for amateur and professional production and distribution which is experienced in diverse ways by 'different users ' (p. 22) .
As a global platform for journalism, YouTube offers a plethora of content and news channels (Sumiala & Tikka, 2013) . In addition to providing diverse news content, it suggests videos for viewers to watch based on subject topic relating to previously watched materials. YouTube also plays a role in mediating video content through its algorithm ranking of top results. As Rieder, Matamoros-Fernandez and Coromina (2018) demonstrate in their study of visibility of YouTube search results, YouTube's search function is designed to highlight what the authors call "'newsy' moments" (p. 63), thereby changing search results from day to day. They also point to how recommendations and subscriptions influence search ranking, with the platform privileging 'channel subscriptions as a means for content creators to build and address an audience' (p. 63).
Briones, Nan, Madden and Waks (2012) study of HPV vaccine coverage on YouTube, shows how the YouTube discourse on controversial subjects can shift relatively quickly, demonstrated by an increasingly negative tone in both user generated videos and viewer responses. However, while YouTube is often conceived of as a place for non-professional producers, that is, amateurs or "ordinary users", to create and upload their own content, Burgess and Green's (2009) study of the most popular videos on YouTube revealed that a large amount of content originates from corporate users ("big media" companies in film, music or television, or web-TV companies). Welbourne and Grant's (2015) study of the characteristics of the most viewed videos about science on YouTube also concludes that professionally generated content is superior in number.
In many cases, the journalistic material published on YouTube is repurposed from traditional media news sites. Television news and current affairs production follows conventions with long-standing expectation of high production values and aesthetics. Peer and Ksiazek's (2011) content analysis of 882 journalistic news videos on YouTube showed that approximately half of the examined videos were repurposed from traditional news media sites. It also showed that the news videos produced specifically for YouTube adhered to traditional journalistic production practices (picture and sound quality, editing techniques, etc.) but diverted from 'common content standards' (p. 45), for example how they used sources and/or in their approach to fairness. In short, their study demonstrated that repurposed news videos from other mediums (such as television news and current affairs programs) adhered to traditional and institutionalised journalism standards in both production approach and content elements. As such, those videos can be considered in a similar way to video journalism published on traditional news channels.
Making Sense of AMR: Comparing Journalism with Other YouTube Genres
The five journalistic videos analysed for this study are all long-form current affairs productions, repurposed from online or broadcast news organisations, including VICE, The Guardian PBS Frontline (US), and ABC (Australia). To identify what these bring to the table in terms of audience responses and engagement, we contrast it with another YouTube genre. As a platform for content, YouTube facilitates comparative studies of different types of videos genres, production approaches and content. YouTube hosts videos from different types of producers with different communicative purposes. In a previous study (Lindgren & Djerf-Pierre, 2017) examining the most viewed videos about AMR on YouTube, we identified two distinctly different ways of communicating and making sense of AMR on YouTube: investigative long-form journalism and popular science videos providing educational content focused on science and health. Since they afford two distinctly different ways of making sense of the AMR issue, we decided to compare the audience responses to journalism videos with the popular science category.
The journalistic videos emphasize the human and societal impact of AMR, and uncover the social causes and consequences of the spread of resistant bacteria. The journalistic investigations involve on-location reporting with in-depth probing of specific cases; a prevalent use of personal stories of individuals infected by resistant bacteria or plagued by industrial pollution to promote empathy and identification; and accountability interviews, that is, were politicians or industry representatives are held to account.
The popular science videos, on the other hand, generally focus on promoting expert health knowledge, heralding warnings about the general overuse and misuse of antibiotics, and explaining the biological processes that causes bacteria to become resistant to antibiotics, often in great and graphic detail. To make the science concrete and more entertaining to a lay audience the producers draw on familiar storytelling formulas from video games, cartoons, and superhero and monster movies, including an abundant use of cartoons and animations, featuring 'evil' anthropomorphized bacteria fighting antibiotic pills portrayed with human appearances, intentions and behaviours. Although the social causes and consequences, such as the problem with factory farming and pharmaceutical waste are discussed they are rarely the focus of the videos. The five popular science videos in our sample are typical examples of this approach and they are produced by a mix of professional companies such as TED (Ed and Talks) and independent subscription-based producers (GROSS Science, Kurzgesagt, SciShow).
Methodology
A mixed methods research approach was employed, following Burke, Johnson and Onwuegbuzie's (2004) definition. While the analysis is primarily qualitative, a quantification of engagement was included to supplement the qualitative analysis. Additionally, guided by the audience-centric 'bottom-up' approach to examining engagement advocated by Peters and Broersma (2017) , we adopted an inductive rather than deductive approach to the qualitative analysis.
The sample consisted of the five most viewed journalism and five most viewed popular science videos covering the subject of AMR published on YouTube between 2016 and 2018 (Table 1) . The videos were found by searching for the videos with most views, using the keywords "antibiotic resistance", "antimicrobial resistance", and "superbugs".
All user comments to the ten videos were downloaded and saved. Sorted by date, the 200 most recent and 200 oldest comments, excluding replies to other comments, posted on each of these videos formed the data set for examination. If the total number of comments were less than 400 then all original comments were included in the data set. This resulted in a total of n = 3,049 comments which qualified for analysis.
An initial inductive analysis identified seven major reoccurring themes of engagement which assisted in organizing the analysis: (1) Expressing sentiment to video production, (2) Sharing emotions, (3) Sharing personal experiences with AMR, (4) Sharing AMR information and ideas, (5) Assigning blame, (6) Proposing action, and (7) Other (linguistic and rhetorical expressions). All themes included further levels of analysis. For example, within the theme of proposing action, commenters engaged by expressing particular ideas for courses of action, which we defined as "sub-themes". Engagement themes were operationalized by defining the unit of analysis as the textual expression made by users via comments which conveyed a specific thought or idea. The unit of analysis could range from a single word to the comment as a whole. Furthermore, engagement themes were not mutually exclusive in that a single unit of analysis could be coded as two or more themes simultaneously.
The dataset of qualifying comments was imported into NVivo for systematic coding in two phases following a codebook developed by the researchers. New themes generated by further inductive analyses were added to the codebook. In the second phase of analysis, the entire data set was once again systemically coded and clustered according to the parameters of the final updated codebook.
The compilation of comments sorted by themes and sub-themes of engagement provided the data for the qualitative analysis of engagement. To supplement the qualitative analysis, a quantification of the qualitative data was also provided by calculating the frequency of themes and sub-themes which occurred across all comments, comments in each category of video (journalism vs popular science) and comments per specific video in each category.
Results: Expressions of Engagement in YouTube Comments
We start by looking at low-level indicators of engagement, such as views and likes (Table 2 ). This part of the analysis only allows us to assess the popularity of Note: Number of views at time of capture. Ratio (J/S) was calculated by dividing the frequency of engagement themes for 'Journalism' videos by that of 'Popular Science' videos. A Ratio of 1.00 indicates that the frequency of engagement for a particular category was equal for 'Journalism' and 'Popular Science' videos. A ratio above 1.00 indicates that the engagement category was exhibited more frequently in 'Journalism' videos, while a ratio below 1.00 that the engagement category was exhibited more frequently in 'Popular Science' videos.
the two different video genres. While both attracted quite a significant number of views, the popular science videos were viewed approximately three times more than journalism videos and had twice as many likes per 1,000 views. The popular science videos were more "popular"-and scored higher on a low-level engagement scale. However, much of the difference can be explained by one of the popular science videos (The Antibiotic Apocalypse Explained) having 3.75 million views and over 10,000 comments. Further, when we look at the prevalence of comments, a high-level indicator of engagement, it is exactly the same for both categories of videos: 2.28 comments per 1,000 views. This finding is in line with the points made in the introduction of this article about the limitation of using quantitative measures of engagement, supporting the rational for this study to drill deeper into the content and quality of comments to examine the place for journalism reporting about AMR on YouTube. The thematic analysis of engagement below begins with an analysis of the journalism videos before comparing them with the popular science videos. A quantitative summary of engagement themes and frequency in the journalism and popular science videos, respectively, is presented as overview in Table 3 .
Expressing Sentiments about the Video Production
The first engagement theme dealt with audience sentiment to the production and framing of the video. This theme addressed the viewers' evaluations of the video and its elements, rather than viewers' sentiments or attitudes to science, government, society or people in general. Three types of overall sentiment were identified: positive, negative, and neutral.
In positive sentiments, audience members commended the journalists for quality reporting (example 1). They also commented positively on the reporters' performances and appearances.
(1) 'We have been losing this battle and there has not really been much coverage. Thanks Journeyman for shining some light on this unheard of epidemic. If this was covered like Ebola the people would know the risks and dangers.' (Pig MRSA)
Equally, the journalism videos attracted negative comments criticising both the video and the journalists on a range of issues, including accusations of sensationalism (2), bias, presentations of inaccurate or misleading facts, reporter incompetency, and a lack of journalistic social responsibility.
(2) 'I didn't make it through more than the first few minutes of this video-it was mostly sensationalized, with gross oversimplifications of the science (and they got the science of Gram-negative bacteria all wrong)' (Hunting the Nightmare Bacteria)
However, most comments did not display a clear negative or positive attitude to the videos. Instead, viewers remarked on a specific element or section of the video without being explicitly critical or laudatory. Key examples are comments including a time code pointing to an exact part of the video ('32:22'), in order to either draw attention to something the commenter found particularly noteworthy (3) or to highlight the section of the video that triggered a personal association or reflection (4).
(3) 'on a lighter note...is it me or is this guy trying too hard to look shocked and interested at the same time 32:22 lol' (Hunting the Nightmare Bacteria) (4) 'The lady at 7:33 sounds like Dexter' (The Virus that Kills Drug-Resistant Superbugs)
In the latter case, viewers commonly made references to various popular culture phenomena such as film, videogames, TV-series etc. Almost four out of 100 comments to the journalism videos referenced popular culture (4-5). Another noticeable and frequent feature of audience engagement with the YouTube videos were displays of humour, where comments included sarcastic remarks or linguistic expressions indicating that viewers found the content amusing or funny (e.g. writing "LOL"). A comparison of the journalism and popular science videos showed that for both categories, positive sentiments were more often expressed than negative. Secondly, neutral comments were more frequently expressed than both positive and negative comments combined. Overall, popular science videos had more positive comments, and comments that expressed humour and referenced popular culture.
Sharing Emotions
The second engagement theme involved comments from viewers expressing an emotional response to the video content. Two sub-themes, "empathy" (6) and "hope/ optimism" were identified and included under "positive emotions" while "negative emotions" comprised of "anger/resentment" (7), "defeatism/pessimism" and "worry/anxiety" sub-themes.
(6) 'it ALWAYS causes me too well-up to see a grown man cry' (The Dark Side of India's Drug Boom) (7) 'Big Pharma won't spend money developing medicine that we can only take for 7-14 days! They want long-term meds in use-all about the money! Fucking Greedy Bastards may they all get the superbug and die a slow death.' (Hunting the Nightmare Bacteria)
Emotional responses were relatively common, with 16 of 100 comments to the journalism videos including some kind of emotional display. However, the negative emotions clearly outnumbered the positive. The negative emotions to journalism videos ranged from provoking anger, to pessimism and worry. The anger was mostly directed at the actors and institutions that were the targets of journalistic scrutiny in the respective program, e.g. the pharmaceutical industry ("big pharma" and "capitalism"), or factory farming (but also "meat eater"). In response to the current affairs videos focusing on AMR in India and China, viewers' anger was also directed at the country's government or (with clear xenophobic overtones) the country's culture at large. The display of anger in comments thus closely corresponds to the engagement theme assigning blame and accountability, which we discuss below. Note: A single comment may contain multiple analytical units (engagement themes). Only engagement themes where the frequency of themes per 100 comments were greater than 1 for either "Journalism" or "Popular Science" videos were included. See Table 2 for description of Ratio. Qualifying comments n = 3,049 ("Journalism'" = 1,320, "Popular Science" = 1,729).
The journalism videos generated positive emotions where the primary feelings were expressed as empathy. After seeing personal stories of people infected by resistant bacteria or plagued by pollution from the pharmaceutical industry, YouTube viewers engaged by expressing their empathy for people involved. This was particularly prevalent in one report about the state-of-play of AMR in India. Other journalistic videos also generated expressions of empathic feelings with the animals, after exposing appalling living conditions for farm animals, such as the pigs that suffer in the food factories.
Comparing journalism with popular science, both exhibited a similar amount of emotional responses and for both video categories, negative emotions outnumber positive. For journalism, the negative emotions were mainly anger/resentment whereas comments to the popular science videos expressed worry/anxiety. When it came to audience engagement through expressions of empathy, the journalism videos clearly have the upper hand. In the popular science videos, empathy was almost absent from the comments.
Sharing Personal Experience
The audience also used comments to share their own experiences with AMR. In the first of two identified subthemes, viewers engaged with journalism videos by sharing their stories of getting infections or living with resistant bacteria (8). The second sub-theme focused on what personal actions people have taken to avoid or prevent infection or mitigate the worsening of AMR, including "vegetarianism" (9), "alternative medicine" (10) and "avoiding excessive antibiotic drug use". Many of the proposed actions were, however, not at all in accordance with existing scientific knowledge or what health professionals would consider proven effective and recommend. There were various references to the use of natural remedies and herbs but also to "alternative medicine" such as colloidal silver, or even avoiding taking vaccinations.
(9) 'This is why I'm vegetarian, the meat industry is out of control.' (Pig MRSA) (10) 'Go back to pre antibiotic treatments through herbs, foods, and silver, i [sic] use them, they work!' (Hunting the Nightmare Bacteria)
The sharing of personal experience as a form of highlevel engagement occurred at a similar rate for journalism and popular science videos. Although sharing personal experience of infection occurred at a slightly greater rate with popular science videos and sharing personal experience of taking action appeared more frequently with the journalism videos, the difference was small and suggests that journalism videos were not unique in providing a space for engaging through sharing personal experiences.
Sharing Information and Ideas about AMR: Discussing the AMR Issue
The analysis of YouTube comments showed that sharing information and ideas about the issue at hand was the most common expression of audience engagement identified in the corpus. It was the top theme with most engagement per 100 comments in the list of seven engagement categories (see Table 3 ).
Almost half of the analysed comments to the journalism videos involved different forms of sharing information about AMR. This high-level engagement demonstrated that viewers choose to engage by discussing, elaborating and further probing topics relating to AMR. It had several identified sub-themes: viewers posing questions in the comments, asking for clarification, and expressing their ideas and opinions on the issue (11) including sharing scientific information and experience.
(11) 'But it's the people that materialize animals and make them into a nasty shit infected hunk of meat. I think it's very unhealthy and those company's [sic] should look at the bigger picture and be smarter about their animals.' (Pig MRSA)
While the vast majority of the viewers commenting appeared to engage with AMR in an authentic and concerned manner, the factual accuracy of the comments was not always in agreement with established AMR science or expert health knowledge (12).
(12) 'The weaker the magnetic field becomes, the more likely it is to mutate virus' all over the world. the question is...what is it doing to your brain?' (Hunting the Nightmare Bacteria)
Most of the inaccuracies seem to stem from common misunderstandings and misconceptions about health and science, with quite a few also include xenophobic or racist sentiments. About three in 100 comments displayed an overt "AMR scepticism", downplaying or outright denying the problem. Almost as many put forward some version of "conspiracy theory" concerning the causes and consequences of AMR, framing the AMR as a purposefully created problem by a conspiring group of social actors including the Muslims, liberals and/or the 'globalists' (13).
(13) 'Liberals never give up lying to push their agenda. When the vegan/anti-meat crowd realized they couldn't get people to stop eating meat just by lying that vegan was healthier, they decided to try a different tactic: SCARE people into thinking they might get sick and DIE from it. Thus, this "pigs and MRSA" story came along.' (Pig MRSA)
Discussing the AMR topic was the most common form of engagement identified for both categories of videos. Considering that the journalism videos are current affairs investigations that attempt to explain and scrutinize antibiotic resistance as a serious and urgent social issue, this was an expected outcome. The journalism videos featured confronting materials of animals suffering in factory farming and people whose health was affected AMR, which might stir viewers to comment. However, while higher in journalism than popular science videos (49 versus 32 per 100 comments) it is contestable whether this difference is large enough to conclude that journalism videos served as a unique place for this form of engagement, encouraging public debate about the issue. One major difference uncovered in this study, that is arguably more significant, is that conspiracy theories were more than seven times more likely to be advocated in YouTube comments on journalism than popular science.
Assigns Blame
A significant portion of comments debating AMR also ascribed blame, responsibility and accountability for causing or exacerbating the AMR problem. In total, we identified 21 categories of blame (sub-themes) of which 11 are listed in Table 3 . The five which most commonly occurred in comments to journalism videos were, starting with the most frequent, "Industrial farming" (14), "Capitalism" (15), "Other countries/cultures" (16), "Government" (17), and "Pharmaceutical industry" (18).
(14) 'Antibiotics resistance is the issue, due to farmers misusing antibiotics to fatten up their lifestock, not pork. It could happen to any type of lifestock.' (Pig MRSA) Some of the blaming comments were clearly derogatory of specific ethnic or religious groups. In the analysis, we attempted to identify comments that were "hateful". This is when a commenter attacks an individual or group with hateful expressions, wishing them harm or making derogatory statements. An important distinction to qualify if the comment is hateful, is when the attack was directed at an individual or group of individuals, not at an idea or ideology. All in all, approximately three of 100 comments were defined as hateful, including those that are clearly misogynist, xenophobic or even explicitly racist.
In comparison, the journalism videos exhibited blame as a form of engagement at a rate of almost 2.5 times more than popular science videos. Indeed, assigning blame was the second most common theme of engagement for the journalism videos. Given the normative role of journalism to scrutinize and investigate, this result is not surprising. Three of the top-five categories of blame were shared by both genres: "Industrial farming", "Capitalism" and "Other countries/cultures". This was somewhat surprising, since only the journalism videos focused explicitly on the negative effects of pharmaceutical industries and industrial farming and their contribution to the AMR crisis. The top categories of blame that differed between journalism and popular science videos were: "Government" and "Pharmaceutical industry" for the journalism videos; and "Abuse of antibiotics" and "Ignorant people" for the popular science videos. That lead us to conclude that journalism content appears to be associated with assigning more blame to social and economic structures, whereas comments related to popular science direct more blame to the negligence, recklessness and ignorance of individuals.
Proposing Actions
The final theme of audience engagement with the YouTube videos related to where viewers put forward proposed actions to combat the AMR issue. We identified 18 sub-theme categories of action of which seven are listed in Table 3 , including: "political action" (15), "boycotting" (16), "adopt veganism or vegetarianism/stop eating meat" (17), "developing new science" (18), "alternative medicine" (19), "stopping the overuse of antibiotics in general" (20), and "promoting better hygiene" (21 Proposing some form of action was the third most popular form of engagement and occurred equally frequently for both journalism and popular science videos. However, the repertoire of suggested actions (action categories) revealed significant differences amongst the two. For journalism videos, "boycotting" (calls for people to stop buying certain products such as Danish pork), "political action" (modifying, creating or removing policies, departments, regulations), and advocating that people refrain from eating meat (veganism or vegetarianism) were the most prevalent. In contrast, the three most frequent action proposals for popular science videos were the development of "new science" (new scientific solutions such as 'phage therapy', 'CRISPR', 'Nanobots', 'Genetic therapy', or alteration of current methods), "alternative medicine" (all alternative treatments or natural remedies, such as 'turmeric', 'cinnamon', or 'colloidal silver'), and stopping the overuse of antibiotics in general. This suggests that journalism videos were associated with political, economic and social/lifestyle actions, while popular science videos were associated with medicines, scientific or pseudo-scientific, and medical practice changes.
Conclusions and Discussion
This study explored the role journalism plays on YouTube, examining audience engagement in user comments to YouTube videos about AMR, also called "superbugs". Using a qualitative, inductive approach, we identified seven main engagement themes in the comments. Audiences expressed positive, negative or neutral sentiments about the video production, and shared their emotions, including positive emotions such as empathy and negative emotions such as anger and worry/anxiety. Commenters also shared their personal experiences with AMR by telling stories of getting infections or living with resistant bacteria. A fourth, and quantitatively dominant, engagement theme was to share information and ideas about AMR such as posing questions, asking for clarification, and expressing their ideas and opinions about the issue. YouTube users also ascribed blame, responsi-bility and accountability for causing or exacerbating the AMR problem, such as blaming industrial farming or capitalism. Finally, YouTube users proposed a variety of actions to mitigate the AMR problem, such as developing new science, boycotting, or adopting a vegan or vegetarian diet. (A seventh engagement theme was coded as "other themes".)
The comparison of user comments to the journalism and popular science videos displayed different patterns of engagement. Although all seven engagement themes were present for both categories of videos, the relative emphasis varied significantly. The societal causes and the political, economic and social ramifications of AMR were much more prominent in the comments to the journalism videos. They also included more frequent calls for political action and social activism (boycotting), whereas the audience responses to the popular science videos were dominated by calls for renewed efforts to find medical and scientific solutions and general appeals to stop overusing antibiotics.
Blame assignment and accountability issues were generally more prominent in comments to the journalism videos. In particular, the comments engaged with political responsibility and accountability, something that was almost invisible in comments to the popular science videos. Hateful comments and conspiracy theories were also more frequently expressed with journalism videos, albeit less prevalent than we expected considering contemporary discussions about toxic social media environments, with frequent criticism of individual journalists and media organisations.
It is evident that the content and quality of the user comments to the videos resonates with the framing and storytelling practices of the two categories of media productions. The journalism videos are long-form current affairs productions that attempted to explain and scrutinize antibiotic resistance as a serious and urgent societal issue. Popular science videos, on the other hand, focuses on explaining the science, often using humorous cartoons in a style familiar from videogames and superhero movies to emphasise the risk associated with overusing antibiotics. This "fictionalization" of the AMR issue in popular science videos thus seems to have the (unintended and distracting) side effects of diverting the interest from the issue in focus to storytelling devises used in the video. This provides a cautionary finding for health communicators wanting to get a targeted health messaged across. The journalism videos, on the other hand, appear to stimulate political and civic engagement responses, which supports the (anticipated) democratic function of journalism in ensuring social and democratic accountability. Journalism videos also generated more empathy responses, suggesting that journalism on YouTube has a role to play telling stories about human experience that can evoke empathy amongst viewers for people affected by AMR. In the popular science videos focused on biological and scientific processes, empathy was almost absent from the comments.
In conclusion, the study shows that there is a specific place for journalism-particularly long-form, investigative journalism-in the social media ecology. Journalism videos about AMR play an important role on YouTube by focusing on societal causes and consequences of "superbugs", thereby generating audience discussions about social and political accountability. The flipside is that this engagement also entails demonstrations of anger, hate and resentment.
The study of engagement through online comments is but one way of learning and understanding how audiences respond to journalism. Evidently, comments on YouTube are not representative of the population or even people who watches videos on YouTube. We cannot know for sure how audiences end up clicking and viewing a video on YouTube, or why some individuals decide to engage by commenting on what they see. There are possibly multiple routes to engagement. Individuals can encounter AMR content on YouTube by finding a video shared by friends, by YouTube recommendation or linked to from other websites (which seems to be quite common with the popular science videos). These multiple pathways to videos also provide an important blending of journalistic content and popular science content about important societal issues through YouTube. The present study put forward one method of revealing what engagement as 'audiences' responses to media beyond attention' may entail.
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